Abstract-Molecule genetics concepts are dificcult concepts for students almost in every country. Students must strugle to visualize those concepts. In this study, we presented bioinformatics resources in facilitating students' conception on molecule genetics concepts. Our research questions targeted students conception of deoxyriboculeic acid (DNA), transcription, genetic code, codon/anti-codon, intron, exon, gene. Data sources included pre/post-test and transcript of interviews. Our findings on pre-test showed that students have many variatian of molecule genetics concepts as prior knowledge. We found that most students held misconception of all over concepts and have partial conception on intron, exon and gene. Through bioinformatics learning process, the students prior conceptual frameworks was transformed to better understanding. Most students have a comprehensive knowledge of DNA, transcription, genetic code and codon/anti-codon. However most of students still held the partial knowledge of intron, exon and gene. Meanwhile in intron, exon and gene concepts, the students were unable to integrate their prior knowledge with informations of the bioinformatics resources. The transcripts revealed that bioinformatics resources were able to enhance students in representing of the DNA, transcription, genetic code and codon/anti-codon concepts.
I. INTRODUCTION
Molecules genetic concepts such as DNA, transcription (RNA), genetic code, codon/anti-codon, intron, exon and gene are still the most difficult concepts for may students all over the world. Meanwhile, genetics education has become increasing important with progressing of genetic engineering technologies. Bioinformatics is one of tools to explore and modify the results of genetic engineering. Bioinformatics is the application of computer technology to the management including storing, retrieving and analyzing of biological information such as DNA, RNA, amino acids and protein. Salter (1999) has recommended to use the bioinformatics resources as a tools learning. Recently many research have been done to use bioinformatics programe on-line or off-line as tools analysis and tools learning. Wefer & Sheppard (2008) stated that bioinformatics cover 9 areas; 1) Human Genome Project/genomics, 2) forensics, 3) evolution, 4) classification, 5) nucleotide variations, 6) medicine, 7)computer use, 8) agriculture/food technology, and 9) science, technology and society/socioscientific issues (STS/SSI). All of areas will be a facilitating teacher to encourage students' in understanding of abstract concepts. Bioinformatics resources as learning tools to enhance students' understanding of DNA primers and their role in the Polymerase Chain Reaction process was used in Phillips et al., (2008) study. Free web-site bioinformatics tools to teach genetics from the phenotypic level to the molecular level was used in Grisham et al., (2010) study. Bioinformatics resources also was used to distance learning education by Olugbenga (2008) .
The purposes of this study was to determined the influence of Bioinformatics resources in facilitating students' conception of molecule genetics concepts. Two research questions guided the design of this research :
1. How is students' variation understanding of molecule genetics concepts ?
2. How is influence of the bioinformatics resources on students' conceptions?
Understanding the basic of cell and molecular inheritance have become a standard science in high schools education (NRC, 1996) . However, to understand this concepts, the students must strugle to visualize this concepts. Chattopadhyay (2005) argued that the gap between classical and molecular genetics remains an obstacle to the development of a holistic concept of genetics because they are taught at different levels which often are not connected properly. The concept of genes, chromosomes, and alleles are rather abstract and can be better understood once students have a firm grasp of the structure and function of DNA and proteins (Roseman et al., 2006) .
Learning bioinformatics is one of the learning strategies that engage students in retrieving, analyzing the data and making it as a medium for understanding the concept of molecular. Students must be involved in the learning process that can help build knowledge (Taylor, 2013) .Bioinformatics has been used by Guadron et al. , (2010 ) as one way to allow students to achieve the advantages of a study in an unconventional way, so that students can gain a comprehensive understanding of genome science.Involving learners by conducting simulations with a computer in entering data sequences of DNA or proteins and subsequently analyzed by southern and westhern blotting, PCR , Single Nucleotide Polymorphism ( SNP ), expression microarray, ELISA and communicate online to peer results can provide the learning process attractive to learners (Bergland et al., 2012) .Gelbart et al., (2009 ) used a simulation on the website bioinformatics programs to improve understanding of learners on the concept of genetics that allow learners to participate in the simulation authentic research with guided inquiry method. Bioinformatics based learning involves hands-on learners to use these data in the factual results of research from around the world and connect with the concepts of molecular biology. Therefore the involvement of learners build knowledge are essential in providing a deep understanding of learners to a concept. Another advantage of learning using bioinformatics tools can help learners to visualize abstract concepts such as DNA, RNA and protein synthesis can help learners to understand the basic concepts in the techniques of genetic engineering.
II. RESEARCH METHOD
This research method is descriptive study, and our study aims to investigate the influence of bioinformatics resources in facilitating students' conception on molecule genetics concepts. The population in this study is approximately 70 students who were studying biology education at Teaching and education college of Garut, West Java, Indonesia.
Bioinformatics resources-based learning was implemented into molecular biology course. During the course, we used constructivist learning strategy, as the material subjects course was divided from the simple one to the complex and the students' prior knowledge was important to follow the learning process. We encouraged students to explore the molecule genetics concept using bioinformatics resources, off-line and on-line programe.
Data were generated through students' responses on the pre and post-tes which conducted in each material subjects. The pre and post-test used in the form of essay-type questions. We tried to reveal all students' variation understanding on molecule genetics concepts. The validity of the students' responses was validated using interview. The students' responses were coded into four catagories of rubrics which developed by researchers (table 1) 
III. RESULTS AND DISCUSSION
The students' variation understanding of molecule genetics concepts which identified through the responses were acquired by pre and post-test. The result of analysis of students' responses catagories is presented in the Figure 1 . Based on the Figure 1 below, on pre-test showed that students held all variation conception for all concepts. We found some students still held no representation on almost all concepts. This finding similar to McDonald & Gomes (2013) study. They found that most of students have no prior knowledge on molecule genetics concepts. Our finding also showed that some students have no standart competention in molecule genetics concepts. Since this is one of standart competention for high school students level (NRC, 1996) . Most of students have incorrect knowledge on DNA and codon/anti-codon concepts. They determined the taging of 5' and 3' of double stranded DNA unproperly and they located codon and anticodon inversely or in the same location. Most of students have partial knowledge on transcription, intron, exon and gene. They just made definition of the term. McDonald & Gomes (2013) study reported that transcription concept was one of difficulty concepts in molecular biology course. Wirght &Newman (2014) study also showed the similiar results. Based on the students' responses of the post-test as follows figure 2, it showed an progressing of the percentage of students' responses into the better catagories. We did not find students who have no response. It means that they were able to adopt the information from bioinformatics resources to build their knowledge. Meanwhile we also found some students still held the incorrect knowledge of each material subjects in minor percentage than prior knowledge. It indicate that they were unable to used the bioinformatics resources in revising their knowledge. Form & Lewitter (2011 ) proposed 10 implementation strategy of bioinformatics resources as tools of learning, namely : (1) make simple, (2) make familiar, (3) link with the existing curriculum, (4) develop activities that can build socialization between learners, (5) build skills through research-based inquiry, (6) allow independent learning for each learner, (7) direct learning model multiple, (8) powering the learners , (9) write the stages and learning outcomes, and (10) produce a conclusion the learning outcomes. Therefore based on this results, we found most of students have complete understanding on DNA, transcription, genetic code and codon/anti-codon concepts. It seen that learn of molecule genetics concepts through bioinformatics resources was more effective in improving students conception on those concepts. Mean while we found that students' conception on intron, exon and gene were in static condition. The percentage of each catagories was not increase. Most of students still held the incorrect and incomplete understanding. This is the examples of students description on DNA on pre and post-test. As a learning outcomes and the course curriculum emphasize that students must understand to make the relationship of structure and function in biological systems. In this study we were looking for students to have the complete understanding who can incorporate both dimensions in their descriptions. For example on table 2, we found that some students did not put the tagging of 5' and 3' in end of each DNA strands. It indicated that they did not know what the function of the tagging 5' and 3' in double strands DNA. Their understanding would be impact of how they would be understand on transcription process. This finding similar with Bahar et al (1999) study that genetics difficulties have remained. McDonal & Gomes (2013) study reported that introductory biology students struggle with the basic terminology necessary to understand the molecular and genetic level. Saka et al., (2006) and Dikmenli (2010) studies showed that teachers were unsatisfied to make connection on the molecular biology concepts. The similar finding was found by Chattopadhyay (2005) that students were unable to connect their understanding of gene with the chromosom. Marbach-Ad (2001) reported that twelfth grade students experience extensive difficulties in relating genetic concepts and they did not connect the concepts of gene and trait to more molecular concepts such as DNA, RNA and proteins.
Based on this study, we could seen that learn molecule genetics concepts through bioinformatics resources was more effective in improving students' conception on DNA, transcription, genetic code and codon/anti-codon concepts. Meanwhile, we found that students were unable to integrate their prior knowledge with bioinformatics resources into the better knowledge. This results was validated using interview. The transcripts revealed that bioinformatics resources were able to enhance the students in representing of the DNA, transcription, genetic code and codon/anti-codon concepts.Usually to visualize the abstract concept then do hands-on laboratory activities. Meanwhile this study presented the hands-on activities by in-silico using bioinformatics.Most bioinformatics software are available for free access for students. Maloney (2010) recommends a variety of bioinformatics -based learning model, namely:
1. Infusion bioinformatics content into existing subjects .
2. Linking biology and computer science with an interdisciplinary practice sharing.
Team -teaching bioinformatics involve instructors from various departments
Currently both database resources and bioinformatics programs have also been widely implemented as learning tools. Bioinformatics is not only owned by the researchers, but can be used by students to increase their knowledge. Rapid advances in bioinformatics as a new discipline has been a challenge to several universities to put it into the existing curriculum. Some educators are trying to start teaching in the curriculum to include bioinformatics.
IV. CONCLUSION
Based on the results, it can be concluded that:
1. Students have variation understanding of genetic basic concept in all catagories ; no response, incorrect, incomplete and complete.
2. Learn genetics basic concepts through bioinformatics resources was more effective in improving students' conception on DNA, transcription, genetic code and codon/anti-codon concepts
